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PATENT SPECIFICATION («> 

(44) CaaqteESpedficatioapoha^ 

a patent xx^l^^'t^^^^T^'? 1 ' for whicfa « pray 

and ^iphaticSX^Sn^ of some aryl, pyridyi 

£ lf£^^ h S«&^ topically to 

adults. OanpamdrShO^^^LSr *>nn«ion of sexually mature 

oftticthbd^So^^ aCtmt y ^ «* envisaged as potential inLSS 

matJS^S^t^^™^^^ « ' insects and, 



(I) 



in which the symbols represents, 

A: hydiygenoranalkylgrouporanalkaxymm 
: a hydrogen atom, or, ^ 10 

t^Si 8 ^ ^ bond **ween th e adjacent carbon atoms, 
C: a hydrogen atom, 
-D: a hydrogen atom, or, 

2**2? 2?* to8C<ber ' ° *• carton attms, 

n: zero or one, 

a methyl or ethyl group, 
a methyl or ethyl group, 

L 115 ^ 31 atDmj ^ ■"i** 1 B^UP with from 1 to 6 carbon atoms, 

Lfe? ^ a ,?ydn,mttyi gra£ (ej. _CB, 0 H ox 
—CjgjOH), an alfcory group, an alkoxyalkyl gram iZe. — ChZ-Ql_St ^ 

^SuOaa?^J^ R "£ Sroup, a carbalkoxyafcyl groVcS 




[Price 3Sp] 



BEST AVAILABLE COPY 
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wherein Z is CH or a nitrogen atom, p is 0 to 3, and X is hydrogen or a sab- 
srftnent such as, for example, NOg, halogen, OH, CFj, an alkyl group or an 
aBmxy group, which substituent X, when p is 2 or 3 may be the same or 
5 different. 5 

In all the above definitions, the alky!, halogenalkyl and alkoxy groups preferably 
each contain from 1 to 6 carbon atoms. The alky! is said groups, inducting the haloalkyi 
and alkoxy groups, may be straight or branched. As examples may be mentioned methyl, 
ethyl, propyl, {--propyl, t-bntyi, pentyi and hexyL Preference is given to methyl and 
10 ethyL Preferred compounds of die present invention are compounds of the general 10 
formula (I), in which the symbols represents, 

Ai hydrogen or an alkyl group or an alkoxy group. with 1 to 2 carbon atoms 
Bi a hydrogen atom, or, 

AB: when taken together, a further single bond between the adjacent carbon atoms, 
15 or an oxygen atom, 15 

C: a hydrogen atom, 
D* a hydrogen atom, or, 

CD: when taken together, a further single bond between die adjacent carbon atoms, 
it: 2cro ox one, 

20 «: zero or one, 20 
R4I a methyl or ethyl group, 
Rji a methyl or ethyl group, 
Rji a hydrogen atom, 

it,; a carbalkoxy group ( — COOR, where R is an alkyl group with from 1 to 6 carbon 
25 atoms), a carbalkcxyalkyi group (e£* — GHjCOOR, where R is an alkyl 25 

group with from 1 to 6 carbon atoms), a 3,4-methyIenediaxyplieuyl group, or 
a group with the general formula II, wherein Z is CH or a nitrogen atom, p 
is zero or one, and X is GHe, when p is one. 
Another preferred range of compounds are compounds of die general formula I, in 
30 which the symbols have the following meanings: 30 
At a hydrogen atom, 
Bi a hydrogen atom, 
C: a hydrogen atom, and 
D: a hydrogen atom, or 

35 CD: when taken together, a further single bond between the adjacent carbon atoms, 35 
n : zero or one, 
iff: zero or one, 
R 4 : a methyl or ethyl group, 
R§i a methyl or ethyl group, 
40 JRji a hydrogen atom, 40 
Rgi carbalkoxy group, a carbalkoxyalkyl group, a 3,4-methylenedioxypheoyl group, or 
a group having the general formula (II) wherein Z is CH or a nitrogen atom, 
p is zero or one, and X is CH^, when p is one. 
The compounds of die general formula (I) may be prepared, for example, by the 
45 following processes: 45 

a) By enierformation (Oalkylation) between a aunpound of die general formula 
(IV), 

base 
R.— >(I) 

+ HON-C 

(in) (iv) 

wherein A, B, C, D, n, m, R^, R 3 , R*, and R 2 have the same meaning as mentioned 
50 above and HaL is chlorine, bromine or iodine. 50 

b) By epoxydation of a compound of the general formula (III b) to form a compound 




10 



15 



20 



25 



30 



35 



40 



M19.080 



(in b) 



(rabb) 



(lb) 




(ni b) 



2 NaOHtNaBH, 



One) 



base 

cm c)+(iv) 




(Ic) 



,, * el ^ r ^, f l an . aJ M g^up witb from I to 6 carbon atoms. 

gdr^i^L'S^o^ ^ bond, C is hydrogen, D is ,5 

g fesft iAB^, 1 ^!^ bond and m i. mo. 

one ' raMn tD 8 cmer represent a single bond, n is one and mis 

r? b )> ¥ * eQ a is zero and m xa one. 

tE** 58 c )' ^tonfe zero and m is one. 

otganic solvent, cspecfally SSS?^ ™ «{* praentt of a base and m an 
amide. «*"»auy pomsaram hydroxide or sodium hydride in dimethyiform- 

reactme h with al^LoTl /°? de rf compound of fonnnkfini bv 

hours at a teinperatiarlSS^^ jn^nre is sdrred for 3 to 20 

with «hylemer^be^M^^ii" d 2^ *? dflnttd water and extracted 
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R= methyl or ethyl. 

(Bdg. patent Na 725 576) 



R = methyl or ethyL 

or, according to Germann patent No. 1 117 107 



10 



The parity can be established to 99% by GLC and combined cpectrometric 
methods. . 

The epoxydation process according to b) is preferably performed with m<hhm> 
perbenzoic acid as the eprorhiation agent. 
5 The compounds of formula (III b) can, for example, be epoxidized by reaction 

with m^hloioperbenzoic acid in methylenechlonde at 0 to 5°C for two horns. A 10% 
molar excess of the peracid is used After the epemdation is completed, the reaction 
mixtme is ponied into an ice-cold 10% aqueous NaHOO* solution and is shaken 
in thoroughly. The organic Iaver is men washed with water, dried over anhydrous Na»SO^ 
ltJ and me solvent is removed in vacuo. 

The epoxy haiogenide of formula (III bb) thus formed is reacted with an oxime 
of formula (IV) according to process a) as described above, to form a compound of 
the general formula (I b). 

In process c), the terminal allcoxyiated amrponnds of the general formula (I c) 

15 £2LHf5R?* by "^J^ 1011 ^ 011 procedure of Brown, H.C ct aL: (JAGS* 91, 15 
5646, (1969)). 

The alkenes of formula (HI b) are, for example, treated with mercuric acetate in 
the appropriate alcohol Le. the alcohol of formula PUOH, resulting in the desired alkoxy 
group in the end product, and the resulting oxymercurfc mormediaie is reduced by 
ZO adding a solution of NaBH< in aqueous NaOH. The mixtnre is stirred for two hours, 20 
until die mercury has coagulated and serried. The reaction product is extracted with 
n-hexane, the extract washed with water, dried over anhydrous Na 2 50 41 and the solvent 
removed in vacuo. The resulting alkoxylated halogenides of formula (HI c) are reacted 
with osrimes of die general fonuuia (IV) according to process a) to form die terminal 
alkoxylated compounds of the general formula (I c). 25 

The starting materials, oxhnes of the general formula (IV), may be made by 
snmdaxd methods from the appropriate carbonyl ccHnpounds and liyuroxylarnine hydro- 
chloride. 

The starting materials, halogenides of formula (III b), can, when n~m~l, be 
emer geranylhromide or -chloride, or dtroneUylbromide or -chloride. The halogenides 
of formula (HI b) with shortened chain-length, ag; n=m=0 orn«0 and m~l, are 
made according to the reaction schemes below. 
The Marc Julia synthesis. 
(Bull Soc Chem. France, 1072, (I960)) 
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R= methyl or ethyl. 

AH chemi c al structures are confirmed by a combination of infrared and nuclear 
magnetic resonance (Dt and NMR) data. 

Li accordance with the present invention, there is provided a method for the con- 45 
trol of insects, which comprises contacting the insects, or their eggs or larvae, with a 
comrxxind selected from those of formula (I) in an amount effective to inhibit the meta- 
morphosis of said insect or to act as sterilizing or oviddal agent 

0 Said compound have found to act on species of different orders all over the class 
of insects, viz. Cdeoptera (beetles, weevils), Lcpidoptera (butterflies, moths), Hemp- 50 
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Mp£^L!^?' Or* 0 "*** *>PP«>> Diayop^ CTOdtts) , ^ 
the Sl^'fTSl S n te dmk3 - a aH ?Pf tem «^ni°g a compound of 
our to a E ^ a I ^p^^ a D ^^ d ^^. application, it advantage. 

IngreS ^^^^^^^ * the active 

camS^SSX^S^, li^V^ with ia« - 

agents^msect attoctems and die like. M ^« u ™^ «™ 38 weamg agents, dispersing 
comfit «a ,~ rf ^itaSdS ii "a*"*"", "fanmait art .renter 

ddal effects of said comr^sT 1 ^ of formula (I) m wdl M the bdfcect insecti. 

dMeS^S4 f riSlS=r^!f- specie, ar 

cation, thecSpouirfsrff^^^fi^^?^ Spending on the tfaielf appdi- 

appKed to fc^ in^cTS e&tlSt « I"*"*** effect. 

non-TObte eggs. mtnrece m the sense that the insect products 

Xhe foS^ crampfcs are preaeated a> aioMraK tire preaertt invonfcai. 



Bmerfbrnation. Example L 



o maro nna n oai 

f^^^oa of bensddojdnic-O-ge^ 

attract is dried over aiihyrfro^Nr.Sn f 0 * 1 ™»" neutraL The 

was 38,2 b. 0 f cndeS I ^ ttynd m vacn »- The yield 

n»*: U202. "^oemer, wn«a was purified on sflks gel as described below. 

Bptcddadon. Baampfc 2. 

FieP ^^^^^ m f <> ^ye^ "her. 

chbrS nSSSI^jaa | 5 Wddorideinl00 ml methvfcne- 
methyleREdiloride. ttll S ™ ,1 ).f5% m-chloroperbgnzoic add in 30 mL 
»2h£^E^ 2 tours, 10% 

layer fen attracted wfth mea^^^^S^^^J 10100 !^- The aqueous 
vacuo. The residue is dissohrf ST^™ fff * e combined extracts evaporated in 
finally twice wfth w^The effi'^^.Tfe?* 10 % NaHC0 * «Coaad 
waporatrimvacuo.ljk fMS.!^ ^ anhydrous Na.SC}, and 
is reacted wiZ fool mott bSiaLSS? ^^P? 3 ^^^^ thus cfcuuued 
KOH, according 'ttTfflKSS 2£ *—» 
found, n»«: 14255. described above. For the actual odmether was 
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„ r _ 3. 

AOmylattan. 

Prrpartitfmi of benzaldoxime-O- ( 7-ethoxy-geranyI ) -ether. 

3*4 g. gexanylchloride (OjSZ znol) Is added to a vigorously stirred oKjwygf^p of 
6,4 g. mercuric acetate in 30 ml. of 99% cthano] at 0°C One boor after the addition of 
the diene, the mercnrial mtEnnediate is reduced by adding 20 ml 0,5 M NaBH, in 
3 M NaOH. The mixture is allowed to sur for two hours, tmnl the mercury has coagu- 
lated and setded Then the product is extracted with n-hexane, washed with water until 
neutral, dried over Na-SO< and the solvent is removed in vacuo. 1,1 g. (0,005 mol) of 



iU crude 7-erhoxy-gerairrfchloridc thus obtained is reacted whh 0,6 g. ((yx>5 mole) benz- 10 
flhtoanmc in 5 ml. DMF in me presence of 035 g. KOH, according to the erherforma- 
tkm described above. For die actual oxime ether was found, n D **: 1,5225. 

Example 4* 

Grjromatography. 

f 10 g. crude benzaldoxime-O-geranyiether is purified by column chromatograrfiy 15 

on aOica gel (0,2—0,5 ma). Hie column is filled with 250 g. sOka gel and a benzene/ 
emylacetate mixmre (4/1 by volume). The ehmon is started with a 4/1 mixture of 
benzene/ ethjdacctate (200 mL), and then gradually increasing the concentration of 



20 



™ ^£5^,3^.^*^ 3 /l (200 ml), 7/3 (400 ml), 3/2 (300 ml) and 
™ tonuy I/* (200 ml.). The same procedure was applied to all other conuxnmck 

Example 5. 

Formulation, 

The active ingredient prepared according to Example 1 can be formulated in the 
following way: 

25 Active ingredient l(y> grammes 25 

70% &Hiodecy^enylsuIfanate 5,0 „ 

Oleyl-pory ( 15 )ethyleneoxide ether 5fi » 

Acetone ad ioo mEhliters 

(100 g/1 ai.) 

30 When poured into water, an emulsion is immediately formed, which shortly after 30 

is transformed into a true solution. Further dilution into any desired concentration can 
be performed. 

The water based solution is ready for spraying. 

In a similar manner to that used in the examples given above, the following com- 
35 pounds were also prepared. 35 



TABLE 1 
Formula and name 



[CO 



1,5202 



Benzaldraimc-O-geranyl ether. 

Benzaldoxfane^^opaxygeniDyl ether. 1,5255 

Benzaldosuae^^thooLy-BeranyD^ther. 1,5225 

Bw^Idaxinie-O-O-cthyl-7-iBe thy 1-2,6- 1 «<* 

nonadiene4-yI>ether: 1,5196 

Piperonalarime-O-geianyl ether. 



1,5312 



P-Tohialdoxime-O-geranyl ether. l>5m 
3-Pyridineeldorime-Oseninyl ether. lt5350 
Bonzaldraime-O-eitronellyl ether. 



1,5206 



8 



8 



TABLE 1 (Continued) 
Camp. No. Fonnala and na^e ng^ 

9 Piperona lox iroe-(M3-methy i-2-pentene- 1,55% 

1-yQ-ether. 



1 0 Benza ldaxime-G-(3-methyl-2-pentene- 1 ,5363 

l*yl-)-ether. 



11 Piperonaloxime-CK4-methyl-3-hcxene- 1,5500 

l-yl>-ether. 



12 Benza ldoxime-(M4-mcthyW-hcxenc- 1,5303 

1-yO-etfaer. 



13 GlycolUcaidoxirae-O-geranyl ether. 1,4905 




1,4682 



15 



Glyaxylic acid e thy tester aldoxime-O- 
(epaxygeranyD-ether. 



1,4706 



Comp. No. 
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TABLE 1 (Continued) 

Formula and name 



»i 4 
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Glyoxylic acid ethylester aldoximc-O- 
(7-e thoxy-gerany D-ethei 



1,4702 



17 



Glyaxylic acid etrrylester aldoxime-O- 
citroneliyl ether 



1,4713 



18 



Glyoxylic acid ethylester aldoxime-O- 
(7-methoxyHatroneIlyI)-Bther 



1,4722 



19 



Glyoxylic acid ethylester aldoxime-O- 
(3J-dimetfayl-octyl)-ether 



1,4453 



10 



15 



Tcstm^juvenile hormone activity. 

of ©s asesss a?*? 

The pupae are held at 27°C and 7rvvi?w "J 8 . s P ean ? cn > ^ » solutJtm in acetone. 

S^*?i.* e «4^".^2 ^dp^Tco^ 3 mMphoIo§i(> 

necessary for preveSSZf ^IL 8 ^ in table 2, are the amount 

given inogye5cnA f 50/o ^ ^ ^ The amount (IC-50 eclos.) i, 

^SoJSSr^ttTwIo V 7T£™- rf , «" 
(IG-50edos.)inppm. a ^ of 50 /> of the test animals « given in table Z 
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TABLE 2 

Tone brio test Galleria test Culcx test 

ID-50 morph. IC-50 eclos. IC-50 eclos. 

Coop. No. /ig/pupa mg/65 cm a ppm 



1 


0,05 


>10 


<1,0 


2 


>0.1* 


- 




3 


1,0 


10 


10 


4 


0.01 


- 


- 


5 


>100 


10 


1,0 


6 


50 


1,0 


10 


7 


10 


- 




8 


>100 


10 


<10 


9 


10 


10 


0,02 


10 


>100 


1,0 


1,0 


11 


>100 


5 


0,5 


12 


MOO 


1,0 


<10 


13 


50 




10 


14 


1 




1,0 


15 


1 




1.0 


16 


1 


1 


1.0 


17 




1.0 




18 




1,0 





AH compounds made and tested are mixtures of isomers. 
WHAT WE CLAIM IS:— 

1. A novel chemical compound corresponding to the general fonrmla-I 




in which the symbols have the following meanings: 
A: hydrogen or an alkyi or alkoxy group, and 
B: a hydrogen atom, or 

AB: when taken together, a further single bond between the adjacent carton atoms, or 
an oxygen atom, 

C: a hydrogen atom, and 10 
£>: a hydrogen atom, or 

CD : when taken together, a further sing! e bond between the the adjacent carbon atoms. 
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n: 
m: 

R,: 



zero or one, 
zero or one, 
a methyl or ethyl group, 
a methyl 0 i ethyl group, 

' °U 1 * * o*bon atoms, 

^S'^J^J^±1 Mi^yaMgronp, aHLygnnm.au 
a-SW gro^m^ tftSHSW 



n 



Rr. 



^. W ^ 1 fj*,*^ 1 * the following meufauK 
A. an a&yl or alkmy groop, and 
». a hydrogen atom, or 

^ SSn^' a ^ ^ bond between ^ adjacent carbon atoms, or 
C; a hydrogen atom, and 
a hydrogen atom, or 

»: is 8 ** bond between d* adjacent carbon atom* 

m: is zero or one, 

a methyl or ethyl gronp, 
ametfiylored^igrouj^ 

^i'lffl ^Phavuigton lto6carbon atoms, 

* A compound as claimed m daim i wTT? * 3.^' aDe5 ? ^ aJ k°«y- 
carbon atoms 

-tpre^^^^^^^i^a hydroxy! gmup 
represented by R t is the group t^ZSS? aD »k«yalkvj group 

R. « the group -CH,C»^lndT^S^ ^^ aJkyl represented by 
by R. » ,5y7f the gro^-^QR JSS)^^ «j™P represent 
having 1 6 carbon atomT ana — UH«coOR, wherem R is an alley! group 

^ ^SerKinS^ t° the general formula I in daim 1, in which 

* a^hfflen a a to Sr P ^ 1 ^ carbot, amms, and 

f " » 3 ^ ^ bend between the adjacent carbon atnms, or 

C: a hydrogen atom, and 
a ^y^ 0 ^ atnm, or 

^ together, a further single bond between the adjacent ^ atoms> 
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nz zero or one, 
tti: zero or one, 
J^r a methyl or ethyl group, 
a methyl ox ethyl group, 

5 Rt* a hydrogen atom, _ 5 

R*: a carbafiooxy group, a carbalkoxyalkyi group, a 3,4-melhykriediaiyphxaiyi group, 
or a group having the general formula II, wherein Z is CH or a nitrogen 
atom, p is zeto or one, and X is CH*, when p i^one. 

7. A novel compound corresponding to the general formula I in daim 1, in which 

10 the symbols have the following meanings: 10 
A: a hydrogen atom, 
B: a hy dr o g en atom, 
Cz a hydrogen atom, and 
D : a hydrogen atom, or 

15 CD: when taken together, a further single bond between the adjacent carbon atoms, 15 
n: zero or one, 
a* : zero or one, 
R+: a methyl or ethyl group, 
a methyl or ethyl group, 

20 a hydrogen atom, 20 

R,: a carbalkaxy group, a carbalkoxyaBcyl a 3,4-mexhyieneajoxyphenyl group, or e 
group having the general formula II, wherein Z is CH or a nitrogen atom, p 
is zero or one, and X is CH*, when p is one. 

8. A compound according to claim 1 or daim 2, which is benzaldoxinie-O-geranyl 

25 ether. 25 

9. A compound according to claim 1, or claim 2 which is benzaldoxime-O-6,7- 
epoxygeranyi ether. 

10. A compound according to daim 1 or claim 2, which is benzatdaxime-O (7- 
emoxy-geranyl)-ether. 

30 -11. A compound according to claim 1 or claim 2, which is benzaldoxime-0-{3- 30 

emyl-7-inemyl-2,6-nonadiene-l-yl)-ether. 

12. A compound according to claim 1 or claim 2, which is pipetonalozimc-O- 
yi ether* 

13. A compound aroonfing to daim 1 or daim 2, which is p-tnlualdoxime-O- 

35 geranyl ether. 35 

14. A compound according to claim 1 or claim 2, which is 3 -pyridinealdoximc-O- 
geranyl ether. 

15. A compound according to daim 1 or daim 2, which is benzal d o ^ime -O-dtro- 
netfyl ether. 

40 16. A compound according to daim 1 or claim 2, which is piperoaalcorime-0-(3- 40 

methyl -2-pent me- l-yl ) -ether. 

17. A compound according to daim 1 or daim 2, which is benzaIdoxime-0-(3- 
memyl-2-pentene-l-yl)-ether. 

18. A compound according to claim 1 or claim 2, which is piperoijalc«ime-0-(4- 

45 methyi-3-hexeno-l-yiVetfcer. 45 

19. A compound according to claim 1 or claim 2, which is ben?aldrprfme-0-(4- 
methyt-3-hexene-yl)-ether. 

20. A compound according to daim 1 or daim 2, which is glycoflicaldaxime-O- 
geranyl ether. 

50 21. A compound according 10 daim 1 or claim 2, which is glyoxylic acid ethyiester 50 

aldoxinie-O-geranyl ether. 

22. A compound according to daim 1 or daim 2, which is glyoxylic acid ethyiester 
aldoxime-O- (epc*ygeranyl)-ether. 

23. A compound according to claim 1 or claim 2, which is glyoxylic add ethyiester 

55 aldoximo-O- ( 7-ethoxy-geranyl) -ether. 55 

24. A compound according to claim 1 or daim 2, which is glyoxylic acid ethyiester 
aldoxmie-O^tronellyl ether. 

25. A compound according to claim 1 or claim 2, which is glyoxylic add ethyiester 
aldoxime^(7-methoxysntronellyl )-ether. 

60 26. A compound according to daim 1 or claim 2, which is glyoxylic add ethyiester 60 

aldoxune-O- (3,7-<iinaemyl-oc^l)-ether. 

27. A process of preparing a chemical compound of the general formula I as 
defined in daim 1, in which 
a) a compound of the general formula III 



is reacted with a compound of the formal* IV 

HON=C / 
\ 

a chlorine, bromineSiTa^r mckml ' alldH4l '» ^»g«i atom, pxcfewbJy 
b) a compound of the general formula nib 

M eporidi«dtofonnacon 1 pouiulofd 1C g^ fom ^ I ^ 



mbb 



§ tj^,^^^-* meaning, or 

compound of the genend foSa ^Dfc ™* md,Ca,Bd abwe » fa alkoaylated to f «m a 



mc 

Hoi 



^a tmp^f^^* *<»*1 fonnma IV, .ceding to p^ a) , 



in which formula C D n. m_ p p » t» * <~ 

hydride in dmieihyifoniiainideT^ ^ preferably potassann hydroxide or aodhnn 
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29. A process as claimed in daim 27b), in which the epmdarion is earned out 
with m-cMoropcj benzoic acid as the epoYidfrtion agent. 

30. A process as claimed in daim 27c), in which the compound of formula ITIb is . 
reacted with a mercuric salt in an alcohol of formula R 5 OH, wherein K« has the mean- 

5 tng stated in daim 27c), and the resulting oxymercuric intermediate product is reduced 5 
to form the compound of formula Hie 

* A P 100 ^ 88 claimed in daim 30, in which the reduction of the arymcrcuric 

intermediate is performed fay means of NaBH* in aqueous sodium hydnnddc 

3Z A process of preparing a chemical compound of general formula I as defined 
10 in claim 1, substantially as described, with special reference to the Examples 1 to 3 and 10 
to the variation stated on pages 6—7. 

33. A composition for the control of insects, which comprises a compound of the 
general formula I, as denned in any of the claims 1 to 6 together with a carrier for said 
compound. 

15 34. A composition according to daim 33, which as an active ingredient mnrnm* a 15 

compound as stated in any of the claims 8 to 26. 

35* A composition for the control of insects, substantially as described, with special 
refere n c e to Example 5. 

36. A method for the control of insects which comprises contacting ™<t% or their 
20 eggs or larvae with a composition as claimrri in any of the claims 33 to 35. 20 

URQUHART-DYKES & LORD, 
St Martin's House, 
140 Tottenham Court Road, 
London, 
and 
Tower House, 
Merrion Way, 
Leeds. 
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